Reflex changes in heart rate during chemoreceptor stimulation in monkeys.
The changes in heart rate induced by the stimulation of arterial chemoreceptors by apneic asphyxia and left atrial - intracarotid injections of sodium cyanide were investigated in anesthetized artificially ventilated and paralysed monkeys. Apneic asphyxia and sodium cyanide injection caused tachycardia, bradycardia, or both in monkeys paralysed with decamethonium bromide and tachycardia only, in monkeys paralysed with gallamine. In both groups, the tachycardia was abolished by prior administration of propranolol and the bradycardia, by atropine. Prior ventilation with 100% O2 abolished the heart rate responses produced by apnea. Recording of phrenic efferent activity showed that the neural discharge increased in response to apneic asphyxia and sodium cyanide injections. It remained so during the manifestation of tachycardia, bradycardia, or no change in heart rate, suggesting that even though "higher centres" may have an important influence in the heart rate responses elicited, central respiratory drive may not be the only mechanism. The present results show that in the nonhuman primate, arterial chemoreceptor stimulation elicits both cardioacceleratory and cardioinhibitory reflexes, and the net effect of their stimulation on heart rate depends upon the balance between these opposing mechanisms.